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Abstract

Application of high-frequency radar systems, GNOME model and geographical information
system (GIS) for predicting the movement of the oil slick in the sea in this paper aims to predict
the movement of the oil slick in the sea areas on the eastward in the Gulf of Thailand, covering
the northeast monsoon, the southwest monsoon and transition period of both seasons. By input
the speed and direction of hourly sea surface current data from High Frequency radar systems. The
process of preparing the data and interpolates values provided in the study area including wind
speed and direction data from automated weather stations at Ko Sichang, coastal and island regions
boundary, and the interpretation of satellite data from LANDSAT-8. Moreover, configuring diffusion
horizontally and the influence of the wind according to the study result and calibration models of
the Pollution Control Department by considering the timing of the spring tide and neap tide in each
monsoon season. The tested position was done in a heavy traffic area in front of Laem Chabang
port, Chon Buri province at latitude 13.0715 N and longitude 100.827 E. The results showed that
the movement of the oil slick in the northeast monsoon had direction to the southwest of the
tested location. In the southwest monsoon, the oil slick directed to the northeast toward to the
Chon Buri and Sichang’s coast both spring and neap tide period and in the transition period of two
monsoons found the unpredictable movement which based on the influence of the monsoon
during the time period. The study concluded that the variables that have a major influence on the
pattern of the oil slick movement were the wind and circulation patterns of surface currents. Also
the results of this study can be used to support the implementation of the management plan,
incident cases of oil spills at the sea, as well as operating under a real situation including utilized
this data processing and the model to be as a guideline and tool for taking advantage from high-

frequency radar systems in the management of marine pollution in the future.

Keywords: high frequency radar; GNOME; geographic information system; oil spill
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3. dayauazisnisAnen
3.1 MsInaseudaya
3.1.1 msnunudeyaiifeitos

- doyaninalyanaiiiiiey
LANDSAT-8 S¥Uunaeieniu (multispectral)
910 United States Geological Survey (USGS)
WWINIFE18AIN 129051 TufinainTudi 8 n.w.
2559

- foyauinstn nsugnnaans

NB9INSe U 2558 USLIauNzaTa

- Foyanuiumariirmenszuai
fifnmtiinzasedalus suianda 2 Alawnas
9nsEUULIANSAAUINgAINAgevesdinay
Wunalulageiniauaziansaune (93613
uvvw) lngidentranaiiuiunuresqgusan
3 4 09 uaztstiiie - 1ime (1aziBoad
1397 1)

- doyamnuniuasfiansaniisy
AN1ge 10 LAss1edalus ananidasaeinia
8mlud@ (automatics weather station, AWS) v84
nsugnileniven an1finzdds Insldondiananil
Husunuvesgusauiia 4 09 uazdasiuia - i

A8 (AN5197 1)

ﬁl']i']\ﬁ?il NSLE0NFIIANEMTUNTUTEINANALULUUTADY

QGG FufAominAn Fuiidon FuAoine Fuiliden
nyueaniduumile 255.0. 58 23-27 5.A. 58 13 31.0. 58 11-15 31.A. 58
Wasuggaied 1 41318, 58 2-6 111.8. 58 27 fla. 58 25-29 fi.0. 58
g Tunnideale 16 n.A. 58 14-18 n.A. 58 9 n.A. 58 7-11 n.A. 58
Wasuggaied 2 13 n.0. 58 11-15 A.A. 58 5 7.0, 58 37 A.A. 58

3.1.2 ﬂ?iﬁ%UUEQ‘ﬁlamuaﬁuﬁ%’]EJEjﬂ Ju
msﬂ%’uﬂqa%amﬂalﬁumaﬁq YOULIALNE LAY
YOULUIANNABULTD %ﬂazgﬂﬁﬁLsﬁ'wiuLLuuﬁwaaa
wagldlunisiwnmeunnisiadouiivesnsiu
diuuazveuameiislunuusias [10] Tneuva
fanadurelsanaingieaniidfion LANDSAT-8
s1eavtdumdeiudl 30 was §a83Ens digital
image processing kahuasgunuuteyalviegly
3UUUU atlas boundary ASCII (*.bna)
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lnsudasdeyalegluzuiuy network common
data file (NetCDF) AUsznouludlgdinys

a a

(variable) 317U 5 fuds town az@an a8133n

Y Y

£

nan (Flue) ausdeslununnie-16 (v
component) wagAuiigeslunuIng Tusen-
Az Tumn (ucomponent) [13] A18ATTHAIUN
TUsunsuUszanana ArcGIS Model Builder (3U
1 uag 2) sudulusunsuusudysuazdnnising
NetCDF Operators (NCO)
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3.1.4 n15Uszu1uA1 UL (interop-
late) Toyaninuisigosvastoyanseuaiiname
NPVUIANSAGWINYANNAES lutuneudesly
nszvIunsulasgluuudayanseualimi @

< |v < 1 =

Wunsuszanaadeyannnusigesluiuivie-
16 wavanuiigeslunuinesfusen-nyiuan 1o
TJoyanszhauIiIvi1INTEUULIAITARUINY

Ady =

Anudge luvSnuiiunndeyaviame dedlve

Convert csv file to FeatureClass including create database to process in next procedure

agluunaveumeil lneiaunlusunsudszana
HaR38 ArcGIS Model Builder fiauanslugud 2

WaZAMUATON1TUTEUIAILUY Spline FaLmany

o P

Aunsuszanardayaninisiuasunlasluuasy

Y
v '

Juregly [6] el Wiielvidoyanssuaun@ngii
Pt lukuuInassdlnnufswias YednananI1u

Qﬂﬁawawaamuumﬁwaaq

# Store output features in defult database

JUN 1 Jumsunisuuasteyanszuatlnnseuulsnniaduingaungdlulusunsy ArcGIS Model

Builder

v
[

JUT 2 dumeunisyszunaaludideyaniusigesdeyanseuaiifmidiuaznisuvasioya

NIEAUIINTFULLIANSAEUINEANDZS Tuldsunsu ArcGIS Model Builder



Uil 25 atiudl 1 unsAy - NUAMUS 2560

215815 IMemansuazinalulad

3.2 n15UTENIaNALUUI1aDY general
NOAA  operational modeling environment
(GNOME) mwﬁ’mz:uﬂm,ﬂ?iauﬁmmm’mﬁ’lﬂuiu
wUU3Nae LIUNITAIUIMNIARBIANSTE NI
foyanszuatiniamih deyanu (1-.5 %) uagns
uwnsnszaelunuasuvesingy (diffusion) Tugas
1a1ne 9 [12] faaunnsil 1 (8]

X = Up+ kyU, +D

at 1)

0X a P P} T o
1ng >, N9 MilARDUNYeIYNIA (AT1UUNNW);
Uy o Amnansiannnaeansnisluavesin (hydro-

u
_—x
111,120.00024 At

Ax = cos(y)

7

lag?l Ax, Ay As n1sinfeunluuulaeddgn uay

v a 1Y =%

agfign muddu fseduaudn z uddduns
funaiiseiuiing vie dz= 0 winduwlasd Ax,
dy@e maadeuiluiuinesign uazazign
gy sesuanudn z Quiiidunisiuni
syfuRnin vide Adz= 0 wiii), At = t — t, Ao
narfikllutisssesaatla 9 y fo frunis
azfgaluniigisidey (radian); 111,120.0002
fio svgmesoniliesmasgaluntieins

3.2.1 msdentiianlunisussaiana
Lagduvtavaday M3AIANIainIsiadeuiives
AUt fuuetassvezinarlunisaanisal
U 5 Ju quwﬁmil,miamwmmﬁﬂﬁu R
vdInszegaan 5 u duainiansialva by
\Aansrurunstesamelaededin uaznisansa
[11] N15188n9141387 AT UFONLABUIINGE
Usgu Usznaunie gousaunziunnidesld
(nanufeunguaIALiINaIfiouiueIey) g
usauazTueenideunie (Na1uheunaIANds

natudeuNuAINLS) uagdisufsugguIaui

v
y= 111,120.00024

19

dynamic forcing velocity); &y Ao duuszd@nsnis
Ladeuiiesanan (Windage coefficient); Uy, Ao
A1UL57aY; D A9 N1SwNINsEaney (turbulent
diffusion)
9 A & o o a PN
Jeyanduldaduimuanisiaiouily

(3

wuudraesdniuluguuuunusages (velocity
component) lulngiuoan-nyiunn ¥ie u lag
anusgeslunwanie-1d e v lutisszesiia
Ta 9 Inedaunisildlunisduiunisiadeud

(Ax, Ay, Az) Fadun1sii 2 [13]

* At, and Az = 0 2)
a04g9 [2] Mndududentisafiiutasinge
waztiang Imﬁmﬁmmﬂ%;&ammwﬁ’] Tufuiy
15 A1 wiowsu 15 A1 uaz¥uiy 8 M wiausy 8
A mudsu 7] Saanslunnsned 1
drunisidendiunuivnndsu
f915uLAen91nUSIURATN15951950198
MKy AuvtvinSeuvanats Jamiavays 310
NANTTILASIEHAILNUILLUA595195N91 T
w.A. 2557 [8] fifuntsazign 13.0715 ssminile
q8433A 100.827 Az ILDDN
3.2.2 mMsdndnteyaadlunuuiiass
miwﬁamﬁ’a;ﬁaﬂ’smﬁ’;LLasﬁﬁmmssLLaﬂgﬂmn
i%‘U‘ULiﬂﬂ%ﬂﬁlua%EJﬂ’MiJZdWIQQi”IEJ‘aIJﬁIiNLﬁﬁ]ﬂ’]i
Uszaianaliegluguiuunisnansneunsuideal
(NetCDF file) Yayandutiuasinnisansie
F2lus91nanndinsaaen1asalusia nieusa
fﬁ’mummsﬁa;ﬂaﬂml,wéﬂizmaﬁuaaﬁwﬂﬂuumim
WINAU 2 ANS1MURTADIUT AuNanI1sUS ULy
wuuTaesesnsuAIUANNaY [1] saulufaind

£

Toyaveulnygililugunuy BNA map file 51y
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3.2.3 N369AIN15UTEIAHA LA
rﬁ’mumQmﬁﬂwmmﬁﬂm%dﬁwﬁu AN
Usganana Usenausie nsmivuniukaziia
Sudunisialuavestingu sveziatlunisann-

ANSAINISHARDUN N1SAINUATIHALLDYALTILIAN

29IN15ANANITAL (computation time step) uag
nsuansAAuliLiueu (uncertainty) Uadua
INLUUIIAD4
d1uiun1sivunAUaNYMENS
£ lwavenitu Usznoudae Uszianvenis

Filva Fewmanisal viawazUIuinveuITun

'
o

Falva Juiafiinme Lagdunuaninnig

plifansveagaianissalue (15199 2)

M9 2 s mueanuanyarnMvavenhdululuudtaes

£
[

. nziusendoamie | Wasunga 1 nzIunndesls Lﬂéaquﬂ%ﬂ 2
T ifn ve | duin | dene | dude | e in e
Usznnnissalva 0 0 0 M ol M 0 M
Formmnnsal NE SP | NENT | Tri. SP | Tr1 NT | SW.SP | SW NT | Tr2 SP | Tr2 NT
asagm (p3rnile) 13.0715 | 13.0715 | 13.0715 | 13.0715 | 13.0715 | 13.0715 | 13.0715 | 13.0715
aaﬁgﬂ (p3rngiupen)| 100.827 | 100.827 | 100.827 | 100.827 | 100.827 | 100.827 | 100.827 | 100.827
}J’uﬁLﬁﬂLMQ 23/12/58 | 11/1/58 | 2/4/58 | 25/3/58 | 14/7/58 | 7/7/58 | 11/10/58 | 3/10/58
nmﬁ'lﬁmma 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
yiiavoaundu Ay fiu fiu Ay Ay fiu iy fiu
U%Mﬂmﬁ%’ﬂﬂﬁ Bag)* 60,000 60,000 | 60,000 | 60,000 | 60,000 | 60,000 60,000 60,000
32YLIAETN
LUUsaag (‘ﬁll’ﬂm) 120 120 120 120 120 120 120 120
msunsnszanelu
LIS (M99 2 2 2 2 2 2 2 2
LAT/AUN)**
dnsnavoay (%) 1-4 1-4 1-4 1-4 1-4 1-4 1-4 1-4

“Uinuilvagaanannnisfinvvesnsumuruuaity *munanisusuiisuwuuitaesensuniuauuaiiy [1]

3.3 N15E99NHARNSINNUUUINGDY
NNSEIDDNNAGNEIINUUUTI8DY 3
sUUY Usznaumeuauiinanssumianisnszans
#1989A51UL5TY (%Imqmﬁm) sULUUAN
wdewln (quick time movie) LLaﬂug‘ULL‘U‘U map

overlay statistical system (MOSS) #50 NOAA

20

standards plot files series for GIS d1113U58495U
nsdndkariaseilusyuvansaumagienans
Aoty

Wndemanandduanunseasulu

nFpULIARLaTTURBY Akansluguyl 3
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Diffusion  /

Oil type
Amount released

Time

Release Location
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MILLUUT1889 GNOME
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4. HaN13398
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a

ihfndmimzasedluminssuuisansaduing
Aufige Terudunauntsdawieudeya niey
wlasguuuudeyaleglusuuuu NetCOF daya
Anusuariinnisansiedalus a1naaniingae
91 Asalusia deyaveuiunuuameils veuLum
1n1e Fsudaialiuainainasainaiitiion

LANDSAT-8 1idnluuuusians GNOME wiewss
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Scenario Name: Leamchabang_201501_NE_NeapTide
Prepared by: Watchara RT@TU

Contact Phone: 662-141-4533

a

gnzs5a

v GNOME (General NOAA
and used for educational purposes (Watchara's Thesis).

Model Mode: Diagnostic
Estimate for: 23:00 01/15/15
Prepared: 22:24 0529/16

rajectory

@TU

120m**3

‘atchara_RT|

y

:

&3

s
22222004

Splot Mass Balance Totals (Best estimate):
Splot Mass Balance Totals (Best estimate):
3m**3
0m**3
91 m**3
Scenario Name: Leamchabang_201507_SW_NeapTide
Prepared by: W
Contact Phone: 662-141-4533

.

Tm**3
Om**3
$7m**3
Scenario Name: Leamchabang_201503_Tr01_NeapTide

Prepared by: Watchara RT@TU
Contact Phone: 662-141-4533

(General NOAA

(General NOAA
T 3
and used for educational purposes (Watchara's Thesis).

and used for educational purposes (Watchara's Thesis).

R

AANSN NSNS ———N
1202222202700

7
/
"
/
/7
/
P
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A

N
\
\

y
y

R T
NSNS sSsssssssMAAANANSN e

Model Mode: Diagnostic
Estimate for: 23:00 03/29/15
Prepared: 22:27 05/29/16

Model Mode: Diagnostic

Estimate for: 23.00 07/11/15
Prepared: 22:38 05/29/16

3jec

,////:,-.,,,,,,,,ff..-
b i peadan el O NIk ke e
SR N N S i
LIRSS gaess
sy Rl B b i e

Vanable Wind
W Best Estmate
® Uncenainty
Variable Wind
& Best Estimate
® Uncertainty

RS RRNNNNN
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4a

-3
v

1_SpringTide
A

4¢
4e

7_SW_SpringTide
.

 RT@TU

Scenario Name: Leamchabang_201512_}
Contact Phone: 662-141-4533

Prepared by: Wi

1 NOAA

(G

Model Mode: Diagnostic

Estimate for: 23:00 1227/15

Prepared: 23:04 0529/16

‘and used for educational purposes (Watchara's Thesis).

120m**3
Evaporated Dispersed: 26 m**3
: m*3
0m**3
s3m*e3
120m**3

120 m**3

\
e
. S
SANANNT
NN

RO
P

:

Beached:
Off Map:
Floating:

Splot Mass Balance Totals (Best estimate):
Splot Mass Balance Totals (Best estimate):
Splot Mass Balance Totals (Best estimate)-

Scenario Name: Leamchabang_201504_Tr0!
Prepared by: Watchara RT@TU

Contact Phone: 662-141-4533

This trajectory was produced by GNOME (General NOAA Operational Modeling Environment),
Scenario Name: Leamchabang_20150°

Prepared by: Watchara RT@TU
Contact Phone: 662-141-4533

‘This trajectory was produced by GNOME (General NOAA Operational Modeling Environment),

1 m m £ m w i m
w m | uw W m m wu g m m
ot MWW 1 ot [EEEE | .
= W 1y [ "
== !.. |&& H - ==k

MsarsInermansuazimalulad
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Model Mode: Diagnostic Scenario Name: Leamchabang_201510_Tr02_SpringTide Model Mode: Diagnostic Scenario Name: Leamchabang_201510_Tr02_NeapTide
Estimate for- 23:00 10/15/15 Prepared by: Watchara RT@TU Estimate for: 23:00 10/07/15 Prepared by: Watchara RT@TU
Prepared: 22 9/16 Contact Phone: 662-141-4533 Prepared: 22:4 Contact Phone: 662-141-4533
This trajectory was produced by GNOME (General NOAA Operational Modeling Environment), This trajectory was produced by GNOME (General NOAA Operational Modeling Environment),
and used for educational purposes (Watchara's Thesis) 4 g and used for educational purposes (Watchara's Thesis) 4h
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